On April 22, 1979, from 0840 to 1018 UT, ISEE 1, ISEE 2 and IMP 8 were all in or near the magnetotail current sheet at 17 Re, 16 Re and 35 Re respectively while ISEE 3 monitored the solar wind 206 Re upstream of the Earth. A global perspective of the four spacecraft observations and of the ground magnetic records is presented in this paper. The hyperbolic tangent current sheet model of Harris has been used to calculate the current sheet thickness and to analyze the plasma distribution in the vertical direction. It is found that during this event the current sheet thickness varied from 2.5 Re to 1.5 Re for northward IMF but thinned abruptly to 0.5 Re when the IMF turned southward.
INTRODUCTION
The plasma and current sheets in the geomagnetic tail are the critical regions in both the coupling of the magnetosphere to the soIar wind and the storage of energy for later release. The properties and evolution of these layers are intimately involved in the different substorm theories ( . But a quantitative determination of the temporal evolution of the current sheet thickness is difficult. In this paper we present a case study based on the obserktions of ISEE 3 in the solar wind, IMS ground magnetometers at the nightside and BEE 1, ISEE 2 and IMP 8 in the magnetotail current sheet. We concisely introduce the conditions in the solar wind, in the near and mid-tail, and on the ground. Then we use this rare but ideal condition for calculation of the current sheet thickness and the analysis of the current sheet structure.
GLOBAL PERSPECTIVE Suacecraft Positions and Magnetouause Configurations
On April 22, 1979 from 0840 to 1018 UT, ISEE 1 and ISEE 2 stayed in the tail current sheet at about 17 Re, crossing the current sheet center several times while the initially northward IMF Bz turned Southward under conditions of constant solar wind velocity and dynamic pressure. In this interval, ISEE-3 ' % monitored the solar wind 206 Re upstream and 82 Re-to the dawn side of the Earth. IMP 8 was also located in the tail at about 25 Re and 6 Re above the expected position of the current sheet, and 16 Re to dawn side of the Earth. Figure 1 gives the calculated magnetopause and current sheet configurations corresponding to the northward IMF condition and dipole tilt angle of the Earth at 6.2" toward the sun ( Petrinec and Russell, 1995; Hammnd et aL, 1994) . Over the event period ISEE 1 and 2 are expected to slowly cross the current sheet in the center of the tail from the north to south lobe and IMP 8 to stay firmly in the northern lobe. But we will see the latter spacecraft does not, implying a significant twist of the tail current sheet . propagates along the GSM X axis with a speed Vsw=45Okm/s, then it would arrive at the nose of the magnetosphere after about 46 minutes. For the whole duration of Figure 2 , the dynamic pressure p$ remained about 3.5 nPa. The interval from 0840 to 1018 UT is in the recovery stage of a moderately strong storm, and in the middle of a series of auroral electrojet activation with AE index increases from 300 to 600 nT. ' A ;bong westward electrojet with an onset at about 0953 UT is detected by the ground magnetometers as shown by Figure 3 . The vertical line drawn at 0953 UT in this figure is the onset time of the ' southward turning of the magnetic field seen by ISEE 1 and 2 at 17 Re in the tail. From College to Whiteshell the electrojet is very strong but at Ottawa and Saint John's it is weak, perhaps due to those stations being far from the center of the electrojet. 
Geomametic and Plasma Variations in the Tail
The magnetic field and plasma observed by ISEE 1, 2 and IMP 8 are shown in Figures 4a and 4b respectively. An earthward propagating dipolarization of the magnetic field occurred at 0847 UT. Before 0920 UT the BEE pair remained at the center of the current sheet, so that the total pressure is mainly due to the thermal pressure which is shown by the thin line in the bottom panel of Figure 4b . A rapid southward turning of the tail magnetic field occurred at 0953 UT corresponding to the expected arrival time of the Ih4F Bz southward turning seen at ISEE 3 at 0906 UT. This apparent reconnection event then appeared to move down tail, encountering first ISEE 2 and then ISEE 1. Another very significant phenomena occumd during the northward IMF conditions. IMP 8 entered the southern lobe at 0846 UT and remained there about half an hour. This implies that the tail current sheet is twisted significantly under these IMF Bz and By conditions. This twist is in the same direction as predicted by Cowley (1981). The GSM coordinate system is used. 
THE HARRIS CURRENT SHEET STRUCTURE
The Harris model is a simple analytical description of a one-dimensional current sheet model and is self-consistent using either MHD or kinetic theory. In a Harris current sheet, the magnetic field is given by
where Bo is the lobe field, 2 is the distance between the observation point and the current sheet center, h is the current sheet half thickness. With observations from two vertically spaced spacecraft both in the current sheet, formula (1) can be rewritten
ln[ (B:+B,A B,-B, lB,z)/(B$B,A B ,-B xlBx2)]
(2)
where Azzl-22, zl and 22 are the positions of the two spacecraft in the 2 direction of the GSM coordinates, ABx=Bxl-Bx2, Bxl and Bx2 are the Bx components observed by the two spacecraft separately. The lobe field Bo can be calculated under conditions of constant total pressure through the lobe. When we use a coefficient of 2.15 to recalibrate the plasma density to get a constant total pressure through the plasma sheet from one lobe to the other, the lobe field B0=52.6 nT. The calculatedcumnt sheet center position zo in GSM and the half thickness are given in Figure 5 . Up and down motion of the current sheet is very clear in the top panel before 0938 UT. Over the whole event the current sheet center was mainly above the equatorial plane, at an average height of about 1.1 Re. As shown in the bottom panel of Figure 5 , before 0920 UT the average thickness is about 2.5 Re but it varied very much. UT the thickness was relztively-smooth and the average value is about 1.5 Re, but pSi=illated near the time of the reconnection event. After lo00 UT the current sheet monotonically thinned to an average thickness of 0.5 Re.
From the Harris current sheet model we also can analyze the structure of the plasma sheet along the vertical direction. We assume the current sheet magnetic structure is antisymmetric around the current sheet center and that the plasma properties as observed by ISEE 2 are symmetric about z , so we reflect the plasma data about z,. Figure 6 shows the plasma distribution in the vertical direction. In Figure 6 the plasma density and average temperature are high at the center and low at the edges, which is very close to a Gaussian distribution. In Figure 6c the difference between the observed and the theoretical thermal pressure might be because the error in the observed Tperp and the limited detector range. Thus, while not a perfect match to the structure of the magnetotail current sheet the Harris model gives a good zeroth order approximation to it. 
